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s (54) Title: CmCULAnON SET FOR TEMPBRATURE<X)NTOOLLED CATHETER AND M 

(57) Abstract: The invention provides a single-use, 
disposable cixcolation set for a heat transfer catheteL 
The diculation set includes a single-use, disposable 
fluid leservoir adapted to supply a beat transfer Quid to 
the catheter, a single-use, d^nsable pump adapted to 
pump heat transfer flmd through the catheter &xxn the 
fluid teservoir, a singk-nse, disposable filter assembly 
adapieA to remove impurities from the beat transfer fluid, 
a single-use, disposable heat exchanger memba adq}Ced 
for use with a heat exchanger for transfening beat between 
the heat exchanger and the fluid, a single-use, disposable 
temperature and pressure sensor block member for use 
with a molti-ose, non-d&^)osable temperature and pressure 
sensor electronics member, a single-use, disposable 
supply Hne communicating the fluid lescrvoix; pump, filter 
assembly, heat exchanger, and temperature and pressure 
sensor block member, and fldyp^*^ to be connected to the 
catheter for siq)plying heat transfer fluid to the catheter, 
and a single-ose, diqnsable retoro line communicating the 
tempentnre and piessure sensor block member and fluid 
reservoir, and adapted to be connected to the catheter for 
returning heat transfer fluid to the fluid reservoir 
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to U.S. Application Smal No. 60/247^03, entitled *Tmpioved Circulation Set foi 
Ten?)eiaturo-Contn)lled Caflieter and Method of Using Same,'' filed on November 
7,2000. 

BACKGROUND OF THE INVENTION 

Field of the Invention - The present invention relates, in general, to a 
circulation set for a temperature-controlled caflieter and, in particular, to a 
circulation set for a hypothemiia catheter. 

Background Information - Numerous catheters exist for non-invasive 
treatment of a variety of intanal areas and regions of a patient Many of these 
cathetCTs circulate a fluid tlnough a distal portion of the catheter. An example of a 
type of catheter: that may circulate fluid througji a distal portion of flie catheter is a 
hypothermia caflieter. A hypothemiia caflieter is inserted into the bloodstream of a 
patient m Older to induce partial or total body hypofliennia. A hypofliermia caflieter 
in£y be used to reduce flie effects of catain bodily injuries to fli^ 
other organs. A hypoflieraiia catheter may include a heat transfo element located at 
a distal portion of flie caflieter. A heat transfer fluid may be circulated along an 
internal portion of flie heat transfer element, drawing heat fix>m flie heat transfer 
element This, in turn, causes heat to be removed ftom blood flowing along an 
external surfiice of the heat transfer element, causing flie resulting blood to be 
cooled The collective components fliat siq)ply fluid to the caflieter and regulate flie 
temperature of the fluid being delivered to and/or returning from flie distal portion 
are referred to herein as the circulation set and may include one or more of flie 
following: a fluid resavoir, a punq), a filter, a heat exchanger, a temperature sensor, 
a pressure sensor, and tiibing. 



This ^pUcation is a Provisional-to-Utility Conversion of and claims prioity 
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The inventors of the present invention have recognized that as health 
insurance companies constantly cut back on the amount they are willing to pay for 
medical devices used in medical procedures, it important to produce a quality 
circulation set made of ine?q}eD5ivecon]ponents. Drawbacks of circulation sets in 
the past are that many or all of the compon^ts of the set are made of relatively 
expensive non-disposable conq)onents intended to be used numerous times before 
being disposed of^ any disposable conq>onents of the diculation set are not 
covcniently sq)arable fiom &e non-disposable conq>onCTts, and fiie disposable 
components tibat are used are not made of readily-available cheap components. Hie 
inventors of the present invention have also recognized fliat it would be better for 
insurance reimbursement purposes if tiie circulation set was made of relatively 
inexpensive components and was essentially disposable. 

SUMMARY OP THE INVENTION 

A first aspect of the invention involves a single-use, disposable circulation 
set for. a heat transfer caflieter. The circulation set includes a single-use, disposable 
fluid reservoir ad^ted to siqjply a heat transfer fluid to the catheter, a sin^e-use, 
disposable punq) adq)ted to puiiq) heat traiisfer fluid tough the catheter ftom the 
fluid reservoir, a singje-use, disposable filtar assembly adq)ted to remove inq>urities 
fiom the heat transfer fluid, a single-use, disposable heat exchanger member adapted 
for use with a heat exchanger for transferring heat between the heat exchanger and 
the fluid, a single-use, disposable tenq)erature and pressure sensor block member for 
use witti a multi-use, non-disposable temperature and pressure sensor electronics 
member, a sin^e-use, disposable sapply line communicating the fluid reserv^oir, 
pump, filter assembly, heat exchanger, and tenq)erature and pressure sensor bloisk 
member, and sAaptsi to be connected to tiie catheter for siq)plying heat transfer fluid 
to the caflieter, and a single-use, disposable retoni line conununicating the 
temperature and pressure sensor block member and fluid reservoir, and adq>ted to be 
connected to the catheter for returning heat transfo- fluid to the fluid res«voir. 

A second aspect of the invoition involves a single-use, disposable circulation 
set for a catheter. The circulation set mchides a single-use, disposable fluid 
reservoir adapted to 5iq)ply a heat transfer fluid to the catheter, a single-use, 
disposable heat exchanger member adq)ted for use with a heat exchanger for 
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-transferring heat between the heat exchanger and the fluid, a single-use, disposable 
temperature and pressure sensor block member for use wi& a multi-use, non- 
disposable tenq}erature and pressure sensor electronics member, a singl&^use, 
disposable supply line communicating the fluid reservoir, heat exchanger, and 
temperature and pressure sensor block member, and ad^ted to be connected to the 
catheter for supplying heat transfer fluid to the catheter, and a single-use, disposable 
return line communicating the temperature and pressure sensor block member and 
fluid reservoir, and adq)ted to be connected to die catheter for returning heat transfer 
fluid to the flmd reservoir. 

A third aspect of the invention involves a single-use, disposable circulation 
set for a catheter. Ihe circulation set includes a single-use, disposable fluid 
reservoir ad^ted to siq)ply a heat transfer fluid to flie catheter, a single-use, 
disposable tenq)erature and pressure sensor block member for use wifli a multi-use, 
non-disposable tenq)erature and pressure sensor electronics member, a single-use, 
disposable supply line commimicating the fluid reservoir and temperature and 
pressure sensor block member, and ad^ted to be connected to the catheter for 
supplying heat transfer fluid to the catheter, and a single-use, disposable return line 
communicating &e tenq>erature and pressure sensor blodc memba and fluid 
reservoir, and ad^ted to be connected to the caflieter for returning heat transfer fluid 
to the fluid reservoir. 

A fourth aspect of the invention involves a singlemse, disposable circulation 
setforacaflieter. The circulation set includes a smgl&-use, disposable fluid 
resenroir adapted to supply a heat transfer fluid to &e catheter, a single-use, 
disposable heat exchanger member adqsted for use with a heat exchanger for 
transferring heat between flie heat exchanger and the fluid, a single-use, disposable 
supply line communicadng the fluid res^oiraiid heat exdianger, and adapted to be 
connected to tiie catheter for siqiplying heat transfer fluid to the catheter, and a 
single-use, disposable return hue communicating with the fluid reservoir, and 
adapted to be connected to the catheter for returning heat transfer fluid to the fluid 
reservoir. 

A fiffli aspect of the invention involves a smgle^e, disposable diculation 
setforaca&eter. The diculation set includes a sin^e-^use, disposable heat 
exdianger member adapted for use wiBi a heat exdianger for transfiBmng heat 
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between flie heat exchanger and the fluid, a single-use, disposable teniperature and 
pressure sqnsor block member for use with a multi-use, non-disposable temperature 
and pressure sensor electronics member, a single-use, disposable si4>ply luie 
f ^TriTtn i^^^g CTchmper and temperature and pressure sensor block 

meihber, and adi^ted to be connected to die catbeter for siq)plym^ 
to the ca&eter, and a single-use, disposable retum line commumcatmg with the 
tenqiOTture and pressure sensor block member, and adapted to ^ 
ca&eter for returning heiat transfer fluid fipm the catheter. 

A sixfli aspect of the invendon involves a method of using a circulation set 
for a heat transfer ca&eter. The mebod includes attaching a single-us6» disposable 
circulation set mcludmg a fluid reservoir, a punq), a heat exchanger member, a 
condition sensor member, supply Ime, and retum line to the catheter, dn 
transfer fluid and controlling the ten5>OTture of the same through tiie catheter wifli 
the diculation set, and disposuig the circulation set after a single use. 

A sevenfli aspect of the invention involves a method of using a circulation set 
for a heat transfer catheter. The method includes providing a single-use, disposable 
circulation set for the catheter, flie circulation set comprising a single-use, disposable 
fluid reservoir adapted to sqjply a heat transfer fluid to the catheter, a single-use, 
disposable pump adfpted to pump heat transfer fluid through the catheter from the 
fluid reservoir, a single-use, disposable filter assembly ad^ted to remove in5)urities 
from die heat transfer fluid, a single-use, disposable heat exchanger member ad^ted 
for use with a multi-use^ non-disposable heat exdianger &r transferring heat 
b^een the heat exchanger and the fluid, a single-use, disposable temperature and 
pressure sensor block member for use with a multi-use, non-disposable teaq)erature 
and pressure srasor electronics member, a single-use, disposable siq)ply Une 
communicating flie fluid reservoir, pmap, filter assembly, heat exchanger, and 
temperature and pressure sensor block member, and adq)ted to be connected to flie 
caflieter for siqjplying heat transfer fluid to the catheter, and a single-use, disposable 
return line communicating die tenq>erature and pressure sensor block member and 
fluid reservoir, and adapted to be connected to the caflieter for returning heat transfer 
fluid to the fluid reservoir, connecting the return line and supply line to the catheto; 
cotq)ling the single-use, disposable tenq>erature and pressure soisor blodc member 
with die multi-use, noii-diq>osable temperature and pressure soisor electronics 



4 



10 



15 



20 



25 



30 



WO02/38091 PCT/OS01/46S55 . 

member, coiq)ling the single-use, disposable heat exchanger member wifli the multi- 
Bse, nra-disposable heat exchanger, drailating heat transfer fluid a^ 
the flow rate and temperature of the same throu^ the catheter with the pun^, heat 
exchanger, and the ten^erature and pressure sensor blodc member and electronics 
memben and disposing the circulation set after a single use. 

An eighth aspect of tiieinvention involves a disposable fluid reservoir for 

si^plying a heat transfw fluid to a circulation set of a heat transfer cathetw, the 
dnailation set inchiding a siq)ply line for 8iq)plymg heat transfer flmd to the h 
transfer caflieter for fluid circulation purposes and a return line for returning heat 
transfer fluid to the fluid reservoir for fluid circulation purposes. The fluid resovoir 
inchides an intravenous (W) bag normally used for the intravenous deUvery of 
one or more fluids to the vasculature of a patient, the bag including a top and a 
bottom, an inlet line located within tiie bag and adi?)ted to communicate with the 
return line for returning fluid to the bag during circulation, and an ouflet line located 
within the bag and adapted to communicate with the s^)ply line for supplying fluid 
to the caflieter during circulation. 

A ninfli aspect of the invention involves a fluid reservoir for supplying a heat 
transfer fluid to a circulation set of a heat transfer catheter, tiie circulation set 
includmg a supply line for supplying heat transfer fluid to the heat transfer catheter 
for fluid circulation purposes and a return line for returning heat transfer fluid to the 
fluid reservoir for fluid circulation purposes. The fluid reservoir includes a fluid 
rcsCTVoir body including a top and a bottom, an air-removal mechanism located in 
the body near the top of flic body, an inlet line inchiding an ouflet located wifliin flie 
body, flie inlet line ad^ted to communicate wifli flie return line for returning fluid to 
flie body during circulation, an ouflet line including an inlet located at least partially 
wifliin flie body, the ouflet Une adapted to communicate witii flie siqiply line for 
siq)plying fluid to flie caflieter during circulation, and wherein the ouflet of flie inlet 
line is located closer to the air-removal mechanism than the inlet of flie ouflet line. 

A tenfli aspect of flie invention involves a mefliod of using a fluid reservoir 
in a circulation set for a heat transfar caflieter, flie circulation set inchiding a supply 
line for supplying heat transfe fluid to flie caflieter for fluid circulation purposes and 
a return Hiie for returning heat transfer fluid to tiie fluid resCTVoir for fluid 
circulation purposes. The mefliod inchides usmg intravenous (TNTO tag normally 
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used for the intravenous delivery of one or more fluids to the vasculature of a patient 
as a fluid reservoir in a circulation set for a heat transfer catheter, an inlet line 
located within the IV bag and zdapted to communicate with the return line for 
returning fluid to the IV bag during circulation, and an outlet line located within the 
IV bag and adaptGi to conununicate with the siq)ply line for si5)plying fluid to the 
catheter during circulation; circulating heat transfer fluid fiom the catheter througji 
the return line, into the mlet line, flirou^ the IV bag, out the outlet line, and through 
the siqjply line to the catheter, and disposing the IV bag after a single use. 

An eleventh aspect of the invention involves a method of using a fluid 
reservoir in a circulation set for a heat transfer catheter, the circulation set includuig 
a siqjply line for siqjplying heat transfer fluid to the catheter for flmd c^ 
purposes and a return line for returning heat transfer fluid to the fluid reservoir for 
fluid circulation purposes, The method includes providing a fluid reservoir, the fluid 
reservoir including a fluid reservoir body, an air-removal mechanism located in the 
body, an inlet line including an outlet located within the body, the inlet line ad^ted 
to communicate with flie return line for returning fluid to the body during 
circulation, an outlet line including an inlet locked at least partially within the body, 
the outlet line adq)ted to conununicate with the supply line for si?)plying fluid to the 
catheter during circulation, and wherein tiie outtet of the inlet line is located closer to 
the air-r«noval mechanism than the inlet of the outlet line; circulating heat transfer 
fluid from the cafeetcr flm)ugji the retum line, into the inlet line, thro^ 
reservoir body, out the ouflet line, and through tiie supply line to the catheter, and 
removing air Iftom the circulation set with the air-removal medianisuL 

A twelfth aspect of tiie invention involves a teo^erature and pressure sensor 
assembly of a circulation set of a heat transfer catheter for measuring tenq)erature 
and pressure of a heat transfe fluid flowing through a supply line for sqjplying heat 
transfer fluid to a catheter for fluid circulation puiposes and a return line for 
returning heat transfer fluid fiom the catheto: for fluid circulation purposes. The 
temperature and pressure sensor assembly includes a multi-use, non-disposable 
tenq)erature and pressure sensor electronics member, and a singlo-use, disposable 
temperature and pressure sensor block member removably coiq)led to flie electronics 
member so that the block niember may be discarded after a single use and the 
electronics member may be used multiple tunes wifli different disposable block 
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assemblies, the block member adapted to communicate with the supply line and 
return line. 

A thirteenth aspect of the invention involves a single-use, disposable 
temperature and pressure sensor block member of a tenq)erature and pressure sensor 
assembly of a circulation set of a heat transfer catheter for measuring tenq)erature 
and pressure ofa heat transfer fluid flowing ilhrpugfe a . 
transfer fluid to a catheter for fluid circulation purposes and a retum line for 
returning heat transfer fluid fiom the catheter for fluid circulation purposes. The 
temperature and pressure saisor blodc member includes a single^use, disposable 
tenperature and pressure sensor block member adapted to be removably coi5)led to 
a multi-use, non-disposable ten5>erature and pressure sensor electronics member so 
that the block member may be discarded after a single use and the electronics 
member may be used multiple times with different disposable blodc assembUes. 
The block member inchides a pressure sensor hole adq)ted to communicate witii a 
supply lumen and receive a pressure sensor of the electronics member, a temperature 
sensor hole ad^ted to communicate with the siq)ply lumen and receive a 
ten9)eraturc sensor of the electronics member, a pressure sensor hole ad^ted to 
commumcate with a retum lumen and recdve a pressure sensor of the electronic 
member, and a tenq)erature sensor hole ad^ted to communicate with the ictum 
lumen and receive a tenq)erature sensor of the electronics member. 

A fourteenth aspect of the mvention involves a method of usmg a single-use, 
disposable tenq)eraturc and pressure sensor block member of a tempewtuic and 
pressure sensor assembly ofa circulation set for a heat transfo: catheter. The 
mefliod includes removably attaching a single-use, disposable temperature and 
pressure sensor blodc member of a tenqjerature and pressure sensor assembly to a 
multi-use, non-disposable tQiq)erature and pressure sensor electronics member, 
coig>liag the smgle-use, disposable temperature and pressure sensor block membo: 
to tiie heat transfer catheter, circulating heat transfw fluid toou^ the blocsk member 
and heat transfer cathcto; sensing temp eratuie and pressure of heat transfer fluid 
flowing throng the block member, and disposing the block member but not flie 
electronics memba after a single use of flie heat transfisr catheter. 

A fifteenOi aspect of tbe invention mvolves a method of using a single-use, 
disposable tempa:atur6 and pressure sensor block member of a tenqientoe ^ 
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pressme sensor assembly of a drculalion set for a heat transfer catheter. The 
mefliod includes rembvibly attadsiiig a dn^e-nse, disposable temperature and 
pressure sensor block member of a ten^CTatiire and pressure sensor assembly to a 
multi-use, non-disposable temperature and pressure sensor electronics member. The 
block member includes a supply lumen adipted to be coupled to the he^ 
catheter for ddivery of heat transfefhiid thereto, a return lumen ^a^ _ 
coi9)led to the heat transfer catheter for deUvery of heat transfer fluid thei^ 
pressure sensor hole ad^ted to communicate with the supply lumen and receive a 
sensor of the dectionics member, a tenq)eratoe sensor hole adapted to communicate 
with fce siqjply hmien and recdve a temperature sensor of the cl^^ 
pressure sensor hole adq)ted to communicate with flie return lumen and receive a 
pressure sensor of flie deictronics member, and a tonperature sensor hole adapted to 
communicate witti the return lumen and receive a ten:q)erature sensor of flie 
electrdmcs member, corqplmg the sq)ply lumen and return lumen of the block 
member witti the heat transfer catheter, circulating heat transfer fluid toougji flie 
supply lumen of flie block member, heat transfer caflieter, and return lumen of flie 
block member; sensmg tCT[q)erature and pressure of heat transfer fluid flowmg 
through ttie stqjply hnnen of flie blodc member wifli flie temperature and pressure 
sensors of the electronics member and sensing temperature and pressure of heat 
transfer fluid flowing througji flie return tamen of flie block member wifli flie 
temperature and pressure sensors of the electronics member, and disposing flie block 
member but not the electronics inonber after a single use of the heat transfer 
catheter. 

A sixteenth aspect of the invention involves a method of using a heat 
exchanger member m a circulation set for a heat transfer caflieter, ttie circulation set 
including a heat exchanger adq)ted to transfer heat between flie heat exchanger and 
heat transfer fluid wiflrin flie heat exchanger member for temperature control of flie 
heat transfer fluid. The mefliod includes providing a single-use, disposable heat 
exchanger member wifli flie heat exchanger, flie heat exchanger member includmg at 
least one passage adapted to allow heat transfer fluid to flow thereflirougte 
transfening heat between flie heat exchanger and flie heat transfer fluid in flie heat 
exchanger member, dflier to the heat transfer fhnd fiom the heat exdianger or fixmi 
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die heat transfer fluid to the heat exchanger, and disposing the heat exchangCT 
membCT, but not the heat exdianger after a single use of flie heat transfer catheter. 

A sevaiteenlh aspect of the invention invohres a method of using a heat 
exchanger member in a circulation set for a heat transfer catheter, the circulation set 
including a heat exdianger adapted to transfer heat between the heat exchanger and 
heat transfer fluid wthin &e heat exc^ 

heat tnmsf er fluid. The mefliod includes providing a single-use, disposable IV or 
intravoious bag normally used for the intravenous delivery of one or more fluids to 
the vasculature of a patient as a heat exchanger monber with the heat exchanger, flie 
W bag including at least one passage ad£?)ted to allow heat transfer fluid to flow | 
there&rough; transferring heat between the heat exchanger and the heat transfa: i 
fluid m the IV b ag, dflier to flie heat transfer fluid ftom the heat exchanger or from 
the heat transfer fluid to the heat exchanger; and disposing the IV bag but not the 
heat exchanger after a singje use of the heat transfer caiheter. 

An eighteenth aspect of the invention involves a heat exchanger of a 

circulation set for a heat transfer catheter. The heat exchanger includes a pair of 
heat exchanger mold members ea(± including an msdative body with an iraier 
suri&ce, a heat conductive fiace bonded to the inner surfece of flie face, and one or 
more heat transfer liquid paths located between the inuCT surface of the insulative 
body and the heat conductive face. The heat conductive fece mcludes a mold 
configuration and is adq)ted, placed together with the opposite fece, to receive 
a disposable heat exchanger memb«- and sh2?)e the disposable heat exchanger 
member into one or more heat transfer paths for transferring a heat transfer fluid 
thereffarough. 

A nineteenth aspect of the invention involves a method of identifying a heat 
transfCT catheter or heat transfer element of a heat transfer catheter. The method 
includes measuring caflieter pressure at a variety of heat transfer fluid flow rates; 
deterauning a slope of a best fit line tbrougji a variety of data pomts detennined by 
the measuring step; and identifying the heat transfer catheter or heat transfer dement 
by con?) axing flie slope detemiined by the detmnining stq) to established slopes for 
a variety of different heat transfer cath^ers or heat transfier elements. luan 
implementation of the invention, the method further includes controlling one or 
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more operational parametCTS of the catheter or heat transfer element based on the 
heat transfo: catheter or heat transfer el^ent identified. 

The novel features of this mvention, as well as the inventioh itself will be 
best understood from flie attached drawiogs, taken along with the following 
descrq)ti6n, in whicA similar reference c^^ 
which: 

pRIEF DESCRIPTION OF THE DRAWINGS 

The drawings illustrate the design and utility of preferred embodiments of 
the present invention, m which: 

Fig. 1 is a perspective view of a heat transfer catheter system including a 
circulation set constructed in accordance with an embodiment of the invention; 

Fig. 2 is a cross-sectional view of an embodiment of a distal portion of a heat 
transfer catheter aloiig with a side-elevational view of an embodiment of a proxirnd 
portion of the catheter that may be used with the circulation set illustrated in Fig. 1; 
Fig. 3 is a schematic diagram of the circulation set illustrated in Fig. 1; 
Fig. 4 is an exploded perspective view of an embodiment of a disposable 
heat exchanger that may be used in the circulation set of the present inventioiL 
Fig. 5 is a cross sectional view of the heat exchanger illustrated in Fig. 4. 
Figs. 6A and 6B are perspective views of the manifold portions of the heat 
exchanger illustrated in Fig. 4. 

Fig. 7 is a perspective view of a tenq)erature and pressure sensor assembly 
coiistructed in accordance wi& an embodiment of flie inventioii; 

Fig. 8 is an exploded perspective view of the temperature and pressure sensor 
assembly illustrated in Fig. 7. 

Fig. 9 is an exploded side-elevational view of the temperature and pressure 
sensor assembly illustrated in Fig. 7. 

Fig. 10 is an exploded perspective view of the temperature and pressure 
sensor assembly illustrated in Fig. 7, but fiom a diflfermt vantage point from that of 
Fig. 8. 

Fig. 11 is an exar5)lary graph of a pump motor speed versus time for a pump 
of the circulation set illustrated in Fig. 1. 
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Fig. 12 is an exenqjlary graph of pressure versus pump motor speed for a 10 
F heat transfer catheter and a 14 F heat transfer catheter \ised -witii the circulation set 
ilhistratedinFig. 1. 



DETAn-ED DESOOPTION OF THE INVE^mON 
With reference to Fig. 1, an embodiment of a heat transfer caflieter system 20 
includes aheat transfer caflieter 24, a control system 26, and a circulation set 28 
housed by flie control unit system 26. The control system 26 may be equqjped with 
an output di^lay 36 and mpvA keys 40 to fecilitate user interaction wifli flie control 
system 26. A hood 42 is pivotally connected to a control unit housing 44 for 
covering much of the circulation set 28. 

With refereaice additionally to Fig. 2, in a preferred embodiment, Qie catheter 
24 is a heat transfer catheter such as, but not by way of limitation, a hypothermia 
catheter enable of intravascular regulation of the temperature of a patient's body or 
one or more selected organs. The catheter 24 may include aheat transfer element 48 
located at a distal portion thereof hi the onbodunent of the heat transfer elonent 
shown, the heat transfer element 48 includes a supply lumen 50 and a return lumen: 
52. The siq)ply hmien 50 and return lumen 52 prefaably terminate at respective 
distal points in a distal portion of &e heat transfer elemeot 48 and terminate at 

respective proximal points at a supply himen port 54 and a return hmen port 56 in 
catheter handle 58. 

The heat transfer element 48 may be placed in the vasculature of the patient 
to absorb heat fiom or deUver heat to surrounding blood flowing along the heat 
transfer element 48, thereby regulating the tenq>erature of a patient's body or one or 
more selected organs. In an analogous fediion, the heat transfer element 48 may be 
used wi&in a volume of tissue to regulate the tissue temperature by absorbing heat 
fiom or delivering heat to a selected vohnne of tissue, hi tiie latter case, heat 

transfiar is predominantly by conduction. 

hi an exCTq)laiy triplication, the heat transfer caflieter 24 may be used to 

cool fee brain. One or more oflia organs, as well as the 'w^ole body, may also be 
cooled and/or heated, ie.,teiiq>erature controlled. The common carotid artery 
sqjpliesbloQdtoflieheadandbrain. The intranal carotid artery brandies off flie 
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common carotid artery to supply blood to the anterior cerebrum. The heat transfer 
element 48 may be placed into the common carotid artery or into both the common 
carotid artery and the internal carotid artery via the fonoral artery or other well 
known vascular routes. Heat transfer MdsuppUed^chifled, and circulated by the 
circulation set 28 causes the heat transfer element 48 to draw heat from the 
sucrounding blood flow in the carotid artery or internal carotid artery, causing 
cooling of file brain to, for exanq)le, reduce ttie effects of certain body injuries to the 
brain; 

Alfliough the catheter 24 has been described as inchidiog a specific heat 
transfer clement 48, it will be readily apparent to those skilled in the ait ftat the 
circulation set of the present invention may be used with heat transfer caflietas 
includiog heat transfer elements other than the specific heat transfer elemoat 48 
described above, Furtha", althougji the circulation set 28 is described in conjunction 
with a heat transfer catheter, it will be readily q)parent to those skilled m the art that 
the circulation set of the present invention may be used in conjunction with catheters 
other than hypothermia or heat transfer catheters. For example, the circulation set 
may be used wi& catheters that require a fluid to be sillied to and/or circulated 
through the catheter. 

CiroulationSet 

Witli reference to Figs. 1 and 3, an embodiment of the circulation set 28 will 
now be described. The circulation set 28 may include one or more of tiic following: 
a fluid reservoir 60, a pun^ 64, a filter 68, a heat exchanger 72, a ten5)€rature and 
pressure sensor assembly 76, a supply line 80, and a r^um line 84. The SQpply 
lumen port 54 arid return hnnen portion are coupled with respective siqjply lines 80 
and return lines 84 of the circulation set 28. The siq)ply Ime 80 and return line 84 
are preferably conqirised of one or more pieces of tibing, connectors, tto. for 
joining tiie aforementioned conqwnents of flie circulation set 28 to flie siq)ply lumen 
port 54 and return lumen port 56. The circulation set 28 may supply, filter, circulate, 
and/or be used to monitor the tar^)erature and pressure of theheat transfa fluid fi>r 
&ecaaieter24. Each ofthesccongKments will now be described in turn. 

Flnid Reservoir 
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In a preferred embodiment, the fluid reservoir 60 is a modified 250 ml IV 
bag made of PVC. The fluid reservoir 60 may be filled with a woridng fluid such as, 
but not by way of limitation, saline, freon, or perflourocaibon. In order to prevent 
the woridng fluid &om causing EMI interfermce with other electronic devices used 
in the operating room, the working fluid may be a non-ionic fluid such as, but not by 
way of limitation, D5W, DSW.with L5% glycerine, SoAitQl-ftlannitol, and Ringer's 
Solution. 

The fluid reservoir 60 may be used to prime the lines 80, 84 and lumens 50, 
52 of the system 20. The fluid reservoir 60 includes a supply or inlet tube 90 that 
communicates at an inlet 91 with the retum line 84 and communicates at an opposite 
end or outlet 92 wifli an inside 94 of flie reservoir 60. The fluid reservou' 60 also 
includes a return or outlet tube 96 fliat communicates at one end witii the supply line 
80 and communicates at an opposite end or inlet 98, with the inside 94 of die 
reservoir 60. 

The fluid reservoir 60 preferably also includes a mechanism 99 for purgmg, 
ventmg or removing air fix)m the systCTi 20. The air purging mechanism is used to 
remove air firam the lines 80, 84 and lumens 50, 52 of flie system 20 and, in a 
preferred embodiment, includes a needleless polycaibonate valve 100 with a 
polycarbonate vented spike 101, Tbe ranoval or purging of air fiDm the system 20 
is important for maximizing the pressure in the system 20, maximizing heat transfer 
at the heat transfer element 48, and preveoting air from possibly entering the blood 
stream of the pati^ caused by a break or leak in tfie catheta 24. the outlet 92 of 
Qie sapply tube 90 may be located closer to the air purgmg mechanism 99 than the 
inlet 98 of flie return tube 96 or adjacent to the air purging mechanism 99 to inhibit 
air bubbles siq)plied by the supply tube 90 6om directly entering the return tube 96 
without the opportunity to be removed by the air purging mechanism 99. The 
puighig cycle will be discussed in greater detail below. 

In an alternative embodiment of the circulation set, the fluid reservoir 60 . 
may supply or prime the system 20 wifliout recirculation of woridng fluid 
therefliroug^l In fliis embodnnent, the reservoir 60 may not include the supply tube 
90 and the air removal mechanism 99. The air removal mechanism 99 may be 
located m the circulation set 28 outside of the fluid reservoir 60. 



13 



4> ^ 



10 



15 



20 



25 



30 



WO 02/38091 PCTAJS01/465S5 

The pump 64 is may be a disposable, plastic micro-pumi) that is disposed of 
or discarded with the other disposable coisponents of the circulation set 28 after a . 
dngle use. . The pump 64 is used to draw the heat transfer fluid fiom the fluid 
reservroir and circulate the fhiidtfarou^out the lines 80, 84 and lumens 50» 52. Inah 
altemiatiye .embodiment, the punq> may be a pennanent, non-disposable punq>. 
Filter 

The filter 68 is preferably a 5 nncron fater carried by male and female 
housing members. The filter 68 removes inq)urities from the circulating heat 
transfer fluid In other embodiments oftibecnculation set 28, the circulation set 28 
may include more than one filter 68, the circulation set 28 may include no filters 68, 
or the filter 68 may be a part of one or more components of the circulation set 28. 

Heat Exchanger 

In the embodiment of the circulation set illustrated in Figs. 1 land 3, the heat 
exchanger 72 is a stainless steel tubing 73 that sits in a bath 102 of a second heat 
transfer fluid made of a biocompatible fluid such as, but not limited to, galden or 
ethylene glycoL This is an example of a wet heat exchanger because the tubing 73 
resides within a liquid heat transfer fluid, A second heat exchanger (not shown) 
located in the control unit housing 44 regulates the temperature of the bath 102 for 
controlling the temperature offlie heat transfer fluid in the system 20. The heat 
exchanger 72 is a reusable, non-disposable, wet heat exchanger. 

With refeirace to Figs. 4-6, an embodiment of a dry heat exchanger 120 
including a (disposable, single-use heat exchanger member 122 may be used in the 
circulation set 28. The heat exchanger member 122 is ronovably securable wifliin 
heat exchanger mold members 124, 126. 

The heat exdianger mold members 124, 126 are preferably constructed of a 
thermoplastic insulative m?t^^^1 and may include matching, mirrored serpentine 
grooves 128 therein. The serpentine grooves 128 termmate at one end in an inlet 
g^>ove 130 and tenxiiiiate at an opposite end in an ouflet groove 132. Theinlet 
groove 130 and ouflet groove 132 accommodate inlet tube 142 and ouflet tube 144 
of the disposable heat exchanger member 222 and corresponding connection tubes 
(not shown) for connecting to tiie siqjply line 80. In an alternative embodiment» 
each heat exdianger mold member 124, 126 may have more flian one inlet and/or 

14 



10 



15 



20 



25 



30 



WO02/38091 PCTAJSOl/46555 

outlet lostead of serpentine grooves 128, each heat exchanger mold member may 
include one or more cavities that form reservoirs that heat transfer fluid flows 
through. First and second heat exchanger surfaces 134, 136 are located on inner 
feces of the mold members 124, 126. In a preferred embodiment, the heat exchanger 
surfaces 134, 136 are stamped stainless steel pieces of sheet metal that are bonded to 
the inner fiices of the mold mwnbcas 124, 126 so as to form heat transfo- padis 138 
^ig. 5) therebetween. The heat exchanger surfaces 134, 136 preferably have 
serpentine grooves 140 stanq>ed flierein. In an alternative onbodiment of flie 
invention, each groove 1 40 may have a shape that is other flian serpentine or there 
may be more or less chaimels in each serpentine groove 140. The heat exdianger 
surfaces 134, 136 isolate the disposable heat exchanger member 122 from the heat 
transfer fluid flowing through the heat transfer paths 138, making the heat exchanger 
a "dry" heat exchanger in that the heat transfer fluid, e.g., ethyleaie glycol, does not 
contact the external surface of the disposable heat exchanger member 126. 

The disposable heat »cchanger member 122 is preferably constructed of an 
IV bag and may include the aforementioned inlet tube 142 and outlet tube 144 
welded to a bag body 146. 

In use, the heat exchanger 120 is opened by separating the first heat 
exchanger mold member 124 and the second heat exchanger mold member 126, the 
disposable heat exchanger member 122 is placed therebetween, and the heat 
exchanger 120 is closed by bringmg the first heat exchanger mold member 124 and 
tile second heat exdianger mold member 126 together. When tihe heat exchanger 
120 is closed, the disposable heat exchanger member 122 conforms to the shape of 
the serpentine grooves 140, forming corresponding serpentine fluid passages 148 in 
the disposable heat exchanger member 122. As working fluid flows fluougji flie 
setp^tine passages 148, heat transferred between fiie heat transfer fluid in flie heat 
transfer pa^ 138 and heat exchanger sur&ces 134, 136 causes corresponding heat 
transfer between the heat exchanger surfeces 134, 136 and the working fluid in the 
. serpentine passages 148. After use, tiie heat exchanger member 120 is opened by 
separating the first heat exchanger mold member 1 24 and the second heat exchanger 
mold member 126, and the disposable heat exdbanger member 120 is diq>osed of 
wifli flie rest of the disposable conQKineats of the dzculation set 28. 
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Thus, the heat exchanger 120 is a (fry heat exchanger because the ^ 
suifece of the disposable heat exchango* member 120 does not contact a liquid, 
making it not as messy as the aforementioned coiled heat exchanger 72 fliat resides 
inaliqiddbatL The heat exchanger member 122 is inexpensive and conveniently 
disposable after a single use. 

In alternative embodiments of the invaition, the heat exchanger may have a 
difftwnt constroction. For exanq)le, apair of heat exchangers 120 maybe stacked 
on eacA ottter in a **double-decker'' fashion, sharing a common heat exchanger mold 
member, the disposable heat exchanger member 1 20 may include a bag with 
serpentine or otoer-sh^ed passages already formed thereu^ 
exchanger member 120 maybe comprised of a stainless steal tube sh^ed in 
serpentine or other pattenL 



15 



20 



25 



30 



With reference to Figs. 7-10, the temperature and pressure sensor assembly 
76 will now be described in more detail The temperature and pressure sensor 
assonbly 76 is used for measuring flie tenq)erature and the pressure of flie heat 
transfer fluid in the supply line 80 before it enters the catheter 24, and measuring the 
tenq)€rature and the pressure of the heat transfer flmd in the return 1^^ 
leaves flie caflieter 24. These measuremmts are important for determining the 
pressure of the heat transfer fluid flowing through the catheter 24 and the heat 
transfff that occurs at the heat transfer elaneat 48 ofthecatheta: 24. Heatingor 
cooling efficiency of the heat transfer elonent 48 is optimized by maxnnizmg the 
pressure or flow rate ofworidng fluid thiougji the catheter. Although the assembly 
76 is described as a temperature and pressure assembly, the assembly 76 may be 
used to measure only temperature or pressure. Further, the assembly 76 may be 
used for measuring other physical characteristics of the working fluii 

The teo5)erature and pressure sensor assonbly 76 includes two main 
components, a multi-use, fixed, non-disposable temperature and pressure sensor 
electronics member 21 0 and a single-use* disposable tenq)erature and pressure 
sensor block member 212. 

With reference to Figs. 7-8, the tanpOTture and pressure sensor electronics 
member 210 inchdes abase 214 and a latdi 216 pivotally coiq)led tiiereto by apin 



16 



wo 02/38091 



PCTAJS01/4dS5S 



218. The base 214 includes an \xpper suifiwe 220 and a skirt 222 that together define 
a recdving area 224 for the temperature and pressure block member 212. The base 
214 includes first and second round pressure transducer holes 226, 227 that receive 
corresponding first and second pressure transducers 228 , 229 and first and second 
round fliemocoiq)le holes 230, 231 fliat receive coiresponding first and second 
flieimocouples 232, 233. The pressure transducers 228, 229 and thennocoi5)les 232, 
233 are coi9)led to electronic circuitry on an imdersurface of flie base 214. The 
electronic circuitry is coupled to flie control system 26 via appropriate wiring. The . 
base 214 includes a sloped sur&ce 236 that terminates in a shoulder portion 23 8 . 
The latch 216 includes a corresponding catch portion 240 that is biased outward and 
engages the shoulder portion 238 whai the latch 216 is pivoted onto the base 214, 
The latch 216 also includes a protruding release member 242 that may be 
manipulated by a user's fingers to disengage the catch portion 240 of the latch 216 
fiom the shoulder portion 238 of flie base 214. 

With reference to Figs. 9 and 10, the disposable temperature and pressure 
sensor block member 212 includes a polycarbonate block or base 250 having first 
and second longitudinally ©ctending lumens or tubes 252, 254 extending 
fliereflirou^ The longitudinally extending lumens 252, 254 communicate with 
coireqwnding fi^ and second pressure transducer wells 25 6, 25 8 (Fig. 9) and first 
and second thermocouple wells 260, 262. The pressure transducer wells 256, 258 
include central holes 264 that communicate flie respective longitudinally extending 
Imnens 252, 254, an inner annular raised portion 266, an outer annular recessed 
portion 268, and an amiular wall 270. The fliermocouple wells 260, 262 include 
central holes 272 fliat commumcate wifli flie respective lon^tudinally extending 
lumens 252, 254, an inner annular recessed portion 274, an outer annular raised 
portion 276, and an annular wall 278. 

Each pressure transducer well 256, 258 includes an 0-Ring seal 280 fixed on 
the outer annular recessed portion 268, a pressure sensor diaphragm 282 fixed on flie 
0-Ring seal 280, over the inner anmiiar raised portion 266, and a pressure sensor 
bushing 284 fixed to flie annular wall 270, over flie diaphragm 282. Each 
fliCTnocoiq)le well 260, 262 inchides an ORing seal 290 fixed on flie inner annular 
recessed portion 274, a sensor connection tube 292 fixed on flie 0-King seal 290 and 
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extending into the central hole 272, and a temperature sensor bushing 294 fixed to 
the annular wall 278, over the sensor connection tube 292. 

. The temperature and pressure sensor assembly 76 is assembled by fitting the 
temperature and pressure block membCT 212 onto the temperature and pressure 
electronics member 210 so that the pressure transducers 228, 229 and theimocoiq)les 
232, 233 of the electonics member210 mate with the c(tt^ . 
transducer weUs 256, 258 and themiocoiq)le wells 260, 262 of the block member 
212. The latch 216 is then pivoted to the locked or engaged position so that flxe 
catch portion 240 of the latch 216 engages the shoulder portion 238 of the base 214, 
This locks the block member 212 to the electronics manber 210. 

After a single use of flie circulation set 28 or operation using the circulation 
set 28, the block member 212 is preferably removed icom the electronics member 
21 0 and disposed of. This is acconq)lished by disengaging the catdi portion 240 of 
the latch 216 firom the shoulder portion 238 of the base 214 by pulling on the release 
member 242. The block member 212 along with the other disposable components of 
the circulation set 28 are then disposed of Thus, the only reusable componoit of the 
pressure and terq)erature assembly 76 is the temperature and pressure electronics 
member 210. The above-described constraction and configuration of the block 
memba- 212 allows for its inexpensive manufecture, and thus, disposabihty, and tiie 
reusability of the electronics member 210 without containinating any elements of the 
electronics member 210. 

As discussed infra, the air purging mechanism 99 is used to remove air fiom 
the lines 80, 84 and lumens 50, 52 ofthe system 20. Removing air fiom the system 
20 maxiimzes the pressure in the systan 20, maximizes heat transfer at flie heat 
transfer element 48, and reduces the risk of air entering Oxt blood stream of fihe 
patient The air purging mechanism 99 is employed during a purge phase before 
each use of the system 20. The purge phase is important for identification of the 
type of catiieter being used and for early detection of problems witii the system 20. 

With reference to Figs. 11 and 12, a mefliod of automatically identifying a 
catheter connected to the circulation set 28 or automatically identifying a heat 
tffTisfer element attached to a catheter tiiat is connected to a circulation set 28 based 
on a pressure reading in tiie circulation set 28 wiU now be described. 
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Fig. 11 is a graph gena^y illustrating pump motor speed versus time for 
exeDq)laiy purge, idle, and run cycles of the catheter system 20. The pump motor 
speed is representative of the fluid flow rate fluou^ the system 20. In the purge 
routine, the fluid flow rate is gradually increased in discrete steps. 

With refcraice additionally to Fig. 12, each catheter 24 (e.g., 10 F, 14 F, etc.) 
- orheattransfer-element48-connectedto.a catheter 24 h^^^ 

resistance, i.e., pressure versus flow response. If during each discrete step of the 
purge cycle, both the inlet pressure of the catheter 24 and the pump speed are 
measured, a straight line may be drawn through the measured data pomts and a slope 
conq)Uted. Figure 12 illustrates such sloped lines for a 10 F catheter and a 14 F 
caflieter attached to the circulation set 28. The catheter 24 or heat transfer element 
of a catheter 24 used with the circulation set 28 may be automatically identified by 
comparing flie con5)uted slope with a list of similarly conq)uted slopes obtained 
empirically ftom a set of available catheters. After automatically identifying tiie 
catheter being used, the control system 26 may ^ply the corresponding optimal 
parameters for operation of the catheter 24. The computed slope may also be used 
to detecmine if aproblan has occurred in tiie system 20, e.g., fluid leakage, if the 
computed slope does not match that of a specific reference catheter. 

An exemplary practice of the present invention, for arterial applications, is 
illustrated in the following non-limiting example. 

Exoaiplarv Procedure 

1. The patient is initially assessed, resuscitated, and stabilized. 

2. The procedure is carried out in an angiogr^hy suite or surgical suite 

equipped with fluoroscopy. 

3. Because the catheter is placed into die common carotid artery, it is 

UDOportant to detennine the presence of stenotic athCTomatous lesions. A carotid 
dc^lex (Dopplei/ultrasound) scan can quickly and non-invasively make this 
determination. The ideal location for placemoit of the caflieter is in the left carotid 
so fliis may be scanned first If disease is present, flien the ri^ carotid artery can be 
assessed. This test can be used to ddect the presence ofproximalcomnon carotid 
lesions by observing tixe slope of the systolic i^stroke and tiie shape of flie 
pulsation* Alfliou^titese lesions are rare, they could inhibit die placement of the 
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catheter. Bxaminatioii of the peak blood flow velocities in the internal carotid can 
detennine the presence of internal carotid artery lesions. Although the cafiieter is 
placed proximally to such lesions, fhe catheter may exacerbate the compromised 
blood flow created by fliese lesions. Peak systolic velocities greater that 130 cm/sec 
and peak diastolic velocities > 100 cm/sec in the internal indicate the presence of at 
.least 70% stenosis. Stenosis of 70% or more may wan:ant the placement of a stent to 
open up the internal artery diameter. 

4. Theultrasoundcanalsobeusedtodeterminethe vessel diameter and . 
the blood flow and the catfaeto* wi& &e q)propriately sized heat transfix element are 
selected. 

5. After assessment of the arteries, tiie patient's inguinal region is 
sterilely prepped and infiltrated with lidocaine. 

6. The femoral artery is cannulated and a guide wire may be inserted to 
the desired carotid artery. Placement of the guide wire is confirmed with 
fluoroscopy. 

7. An angiographic catheter can be fed over the wire and contrast media 
injected into tiiie artery to' further to assess the anatomy of the carotid 

8. Alternatively, the femoral artery is cannulated and a 10-12.S fiench 
(f) introducer sheath is placed. 

9. A guide catheter is placed into the desired common carotid art^. If 
a guiding catheter is placed, it can be used to ddiver contrast media directly to 
fysXbst assess carotid anatomy. 

10. A 10 f 42 f (3.3- 4.0 mm) (approximate) cooling catheter is 
subsequently filled with saline and all air bubbles are removed. 

1 1 . The cooling catheter is placed into the carotid artery via the guiding 
catheter or over the guidewire. Placement is confirmed with fluoroscopy. 

12. The cooling catheter is connected to the afor^entioned circulation 
set An ionic or non-ionic heat transfer fluid is supplied by &e fluid resovoir or IV 
bag. 

1 3 . Cooling is initiated by starting the punq) and the heat transfer fluid is 
circulated tibroug^ &e circulation set and catheter at 3-8 cc/sec. The heat transfer 
fluid travels through die circulation set and is cooled to q)proximately PC. The 
fluid travels throu^ the heat exdianger and is simultaneously cooled Theairpurge 
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mechanism is used to remove air bubbles or pockets from the fluid lines. Priming 
and purging may also be done before the cooling catheter is introduced into the 
patient's body. As discussed above, the control system may automatically identify 
the type of catheter or heat transfer element on the ca&eter based on catheter inlet 
pressure readings made during the purge cycle. Once the identity of the cafteter or 
heat tnmsfer element on &e catheter is known, the control syst^ may &en 
determine optimum operating parameters for the cathetei/heat transfer element or if 
a problem exists. 

14. The heal transfer fluid subsequently enters the cooling catheter where 
it is delivered to the heat transfer element The heat transfer fluid is warmed to 
proximately 5-7®C as it travels along the inner lumen of the catheter shaft to the 
end of the heat transfer element. 

15. The heat transfer fluid then flows back through the heat transfer 
element in contact wifli the inner metallic surface. The heat transfer fluid is further 
wanned in the heat transfer element to 12-15**C, and in the process, heat is absorbed 
from the blood, cooling the blood to 30^C to 32**C. 

16. The chilled blood then goes on to chill the brain. It is estimated that 
15-30 minutes will be required to cool the brain to 30 to 32®C. 

17. The warmed heat transfer fluid travels back down the outer lumen of 
the cafiieter shaft and back flnough the circulation set where it is cooled to l^C. 

18. The pressure dnips along the length ofthedrcoit are estiniated to be, 
e.g., 6 atmospheres. 

19. The cooling can be adjusted by increasing or decreasing the flow rate 
of the heat transfer fluid, or by changing the temperature of the heat transfer fluid. 
The temperature and pressure of &e heat transfer fluid entering the cathet^ and 
exiting &e ca&eter is monitored with the tenq)erature and pressure sensor assembly. 
Monitoring tenq)erature and pressure at these points yield the ten^eratuie and 
pressure drop Enough the catheter. Monitoring tiietenq)erature and pressure drop of 
the heat transfer fluid through the ca&eter will aUow the flow rate and cooling to be 
adjusted to TpgintaiTt the desired cooling effect 

20 . The calfaeta: is left in place to provide cooling for iq> to or more than 
12to24hours. 
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21. ifdesiied, warn heat traosfafliiid can be diCTilated to promote 

wannmg of .Oie brain at tiie end of Ob pioceduie. 

22. After the procedure is completed, the supply line andretumline are 
disconnected fiom lbs caflietar, and the ten?)erature and sensor block member is 
disconnectedfiom the temperature and sensor electronics member. If the disposable 
heat exchanger member is nsed, &e disposable heat exchanger member may be 
removed fiom the first and second heat exchanger mold members and disposed of 
along wfli fte other disposable cotiqwnents of tiie cnculation set 

The mvention has been described with respect to certain embodiments. It 
will be clear to one of skiU m flie art fliat variations of flie einbodiments may be 
en5)loyedm the method of Reinvention. Accordingly, the invention is Mmited only 
by fbs scope of the tppeaisd clauns. 
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CLAIMS 

What is claimed is: 

1. A single-use, disposable diculation set for a heat transfer catheter, 
con^rising: 

a single-tise, disposable fluid reservoir adq)ted to siqpply a heat 
transfer fluid to the catheter, 

a single-use, disposable pump ad^ted to pump heat transfer fluid 
through said catheter from said fluid reservoir, 

a single-use, disposable filter assembly adapted to remove inq)urities 
fix>m said heat transfer fluid; 

a single-use, disposable heat exchanger member adapted for use with 
a heat exchangca: for transfetiing heat between said heat exchanger and said fluid; 

a single-use, disposable temperature and pressure soisor block 
member for use with a multi-use, non-disposable teDq>erature and pressure sensor 
electconics member, 

a sin^e-use, disposable supply line commxmicatmg said fluid 
reservoir, punq), filter assembly, heat exchanger, and temperature and pressure 
sensor blodc member, and ad^ted to be connected to said catheter for siq)plyiDg 
h^ transfer fluid to said caflieter, and 

a singje-use, disposable return line communicating said tenq)erature 
and pressure sensor block member and fluid res^oir, and adapted to be connected 
to said catheter for returmng heat transfer fluid to said fluid resovoir. 

2. . The circulation set of claim 1, wherein said single-use, disposable 
temperature and pressure sensor block member includes a block made of 
polycarbonate. 

3, The circulation set of claim 1, wherein said single-use, disposable 
temperature and pressure sensor block member includes a si^ly lumen in 
communication with said sq)ply line and a return lumen in communicadon wifli said 
return line. 
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4. The circulation set of claim 3, wherein said single-use, disposable 
temperature and pressure sensor blodc memba: includes a pressure sensor hole in 
communication with said supply lumen and adapted to receive a pressure sensor of 
said electronics member, a temperature sensor hole in communicatibn with said 

. siq)ply lumen and adq)ted to recdve a tenq)erature sensor of sdd elects 
member, a pressure sensor hole in commimicadon with said return lumen and 
adi^ted to receive a pressure sensor of said electronics member, and a temperature 
sensor hole in communication with said retum lumen and adapted to receive a 
temperature s^or of said electronics member. 

5. The circulation set of claim 4, further including a single-use, 
disposable temperature sensor cotq)ler Bdaptoi to be received by said tenq)erature 
sensor and communicate with said heat transfer fluid via said temperature sensor 
hole, said co\q)ler made of a material having a high themial conductivity so that said 
ten5)erature sensor accurately senses the temperature of said heat transfer fluid . 
without contactmg said heat transfer fluid. 

6. The circulation set of claim 4, further including a single-use, 
disposable pressure sensor membrane disposed in said pressure sensor hole and 
adf^ted to be operatively associated with said pressure sensor and communicate 
with said heat transfer fluid to sense flie pressure of said heat transfer fluid wifliout 
contacting it 

7. The circulation set ofclaiml,wherdn said fluid reservoir is an IV. 

bag. 

8. The circulation set of claim 1, wherein said dreulation set includes an 
air-removal mechanism. 
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9. The dxculation s^ of claim 8, ^lerein said fluid reservoir includes 
the air-removal mechanism. 
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10. The circulation set of claim 9, wherein said return line tenninates at 
an outlet inside said fluid reservoir and said supply line tenninates at an inlet inside 
said fluid reservoir. 

11. The circulation set of claim 10, wherein said outlet of said return line 
is located closer to said air-removal mechanism than the inlet of said supply line. 

12. The circulation set of claim 1 1, wherein said outlet of said return line 
is located adjacent to said air-removal mechanism. 

13. The circulation set of claim 1, wherein said heat exchanger member 
is adipted to be used with a dry heat exchanger so that an outer surfiace of said heat 
exchanger member does not contact a heat transfer liquid. ' 

14. The circulation set of claim 1, wherein said heat exchanger member 
is an IV bag adapted to be removably disposed between a pair of heat exchanger 
molds. 



15. The circulation set of claim 14, wherein said IV bag is ad^ted to be 
2Q 8hq)ed into a seq>entine heat transfer fluid path. 

16. A single-use, disposable circulation set for a catheter, comprising: 
a single-use, disposable fluid reservoir adapted to supply a heat 

transfer fluid to the catheter, 

a sin^e-use, disposable heat exdianger memba adq)t6d for use wifli 
a heat exchanger for transferring heat between said heat exchanger and said fluid; 

a single-use, disposable tenq)erature and pressure sensor block 
member for use widi a multi-use, non-disposable tenq>erature and pressure sensor 
electronics member; 

a single-use, disposable siqiply line commumcating said fluid 
reservoir, heat exdianger, and temperature and pressure sensor block member, and 
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adapted to be connected to said catheter for siq>plymg heat transfer fluid to said 
catheter; and 

a singl&-use, disposable return line comniiinicating said teiiq)er^^ 
and pressure sensor block member and fluid reservoir, and Bdaptsd to be connected 
to said caflieter for returning heat transfer fluid to said fluid xeservoir. 

17. A single-use, disposable circulation set for a cathetCT, con5)Tisiiig: 
a single-use, disposable fluid reservoir adcpted to stqyply a heat 

transfer fluid to the catheter; 

a single-use, disposable temperature and pressure sensor block 
member for use with a multi-use, non-disposable tenq>erature and pressure sensor 
electronics member, 

a single-use, disposable siq)ply line communicating said fluid 
reservoir and temperature and pressure soisor block member, and adapted to be 
connected to said catheter for supplying heat transfer fluid to said catheter; and 

a single-use, disposable return line communicating said temperature 
and pressure sensor block member and fluid reservoir, and adapted to be connected 
to said catheter for returning heat transfer fluid to said fluid reservoir. 

18. A single-use, disposable circulaticm set for a catheter, comprising: 
a single-use, disposable fluid reservoir adapted to supply a heat 

transfer fluid to flie ca&eter, 

a single-use, disposable heat exchanger member adapted for use with 
a heat exchanger for transferring heat between said heat exchanger and said fluid; 

a single-use, disposable siq)ply line communicating said fluid 
reservoir and heat exdianger, and ad^ted to be connected to said catheter for 
siq>plying heat transfer fluid to said catheter; and 

a single-use, disposable retum line communicating with said fluid 
reservoir, and ad^ted to be connected to said catheter for returning heat transfer 
fluid to said fluid reservoir. 

19. A single-use, diq>osable circulation set for a catheto:, comprising: 
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a single-use, disposable heat exchanger member ad^ted for use with 
a heat exchanger for transferring heat between said heat exchanger and said fluid; 

a single-use, disposable temperature and pressure sensor block 
member for iise with a multi-use, non-<li^osable temp^ture and pressure sensor 
electronics member, 

a single-use, disposable siq^ply line communicating said heat 
■ exchanger and tenq)erature and pressure sensor blodc member, and ad^ted to be 
connected to said catheter for supplying heat transfer fluid to said catheter; and 

a single-use, disposable return line communicating with said temperature and 
pressure sensor block membo*, and ad^^ted to be connected to said catheter for 
returning heat transfer fluid from said catheter. 

20. A method of using a circulation set for a heat transfer caflieter, 
conq>rising: 

attaching a single-use, disposable circulation set including a fluid 
reservoir, a pump, a heat exchanger member, a condition sensor memb^, 
sq>ply line, and return line to the catheter, 

circulating heat transfer fluid and controlling the temperature of the 
same flirough said catheter with said circulation set; 

disposing said circulation set after a single use. 

21 . A method of using a circulation set for a heat transfer ca&eter, 
comprising: 

providing a smgle-use, disposable circulation set for the catheter, 

comprising: 

a single-use, disposable fluid reservoir adapted to siq)ply a 
heat transfer fluid to fixe catheter, 

a single-use, disposable punq) adapted to puinp heat transfer 
fluid through said ca&eter fiom said fluid reservoir, 

a single-use, disposable filter assembly adapted to remove 
impurities fiom said heat transfer fluid; 
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a single-use, disposable heat exchanger member ad^ted for 
use with a multi-use, non-disposable heat exchanger for transfeiring heat . 
. between said heat exchanger and said fluid; 

a single-use, disposable tonperature and pressure soisor 
block member for use with a multi-use, non-disposable tanperature and 
pressure sensor electronics mmber; 

a sing^&-use, disposable simply line communicating said fluid 
reservoir, punq), filter assonbly, heat exchanger, and temperature and 
pressure sensor block member, and adapted to be connected to said caflieter 
for siq>plying heat transfer fliud to said catheter, and 

a single-use, disposable retum line communicating said 
tenq)eiature and pressure sensor block member and fluid reservoir, and 
adapted to be connected to said catheter for returning heat transfer fluid to 
said fluid reservoir, 

connecting said retum line and supply line to said catheta; 

coiq)Iing said single-use, disposable temperature and pressure sensor 
block monber with said multi-use, non-disposable temperature and pressure 
sensor electronics mCTiber, 

coupling said single-use, disposable heat exchanger member with 
said multi-use, non-disposable heat exchanger, 

circulating heat transfer fluid and controlling the flow rate and 
tea:^erature of the same through said catheter with said pump, heat 
exchanger, and said tetiq>erature and pressure sensor blodc member and 
electronics member, 

disposing said circulation set after a single use. 

22. The method of claim 21, wherem said single-use, disposable 
t^nperature and pressure sensor blodc member includes a block made of. 
polycarbonate. 

23. The method of claim 21, wherein said single-use, disposable 
tenq)eFature and pressure sensor block niember includes a siq)ply lumen in 
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commtoucation with said supply line and a return lumen in communication wi& said 
retumline. 

24. The method ofclaim 23, wherein said single-use, disposable 
tenq)6rature and pressure sensor block member includes a pressure sensor hole in 
communication wifli said supply lumen and adq>ted to receive a pressure sensor of 
said electronics member, a tenipeiature sensor hole in communication with said 
siqjply lumen and adapted to receive a ten5)erature sensor of said electronics 
member, apressuie sensor hole in communication with said return lumen and 
ad^ted to receive apressure sensor of said electronics member, and a temperature 
sensor hole in communication with said return lumen and adapted to receive a 
temperature sensor of said electronics member. 

25. The method ofclaim 24, fiirflier including a single-use, disposable 
temperature sensor coiq)ler adapted to be received by said tenq)erature sensor and 
communicate with said heat transfer fluid via said temperature sensor hole, said 
coupler inade of amaterid having ahighthemud conductivity so thM 
temperature sensor accurately senses the temperatufie of said heat transfer fluid 
without contacting said heat transfer fluid. 

26. Tlie method ofclaim 24, further including a dngje-use, disposable 
pressure sensor membrane disposed in said pressure sensor hole and ad^ted to be 
operatively assodated with said pressure sensor and conmiunicate with said heat 
transferfhiid to sense tixe pressure of said heat transf^ fluid witiiout contacting it 
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27. The mefljod ofclaim 21, wh^ein said fluid reservoir is an IV bag. 

28. The method ofclaim 21, i/dierein said circulation set includes an air- 
removal mechanism. 

29. The method of claim 21, wherein said fluid resavoir inchides an air- 
removal mechanisuL 
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3 0. The method of claim 29, wherein said return line terminates at an 
outlet inside said fluid reservoir and said supply line tCTiinates at an inlet inside 
said fluid reservoir. 

3 L. The method of claim 30, wherein said outlet of said return line is 
located closer to said air-removal mechanism than the inlet of said s\q)ply line. 

32. The method of claim 31, wherein said outlet of said return line is 
located adjacent to said air-removal mechanism. 

33. The method of claim 21, wherein said heat exchanger member is 
ad25)tcd to be used with a dry heat exchanger so &at an outer surfiace of said heat 
exchanger member does not contact a heat transfer liquid. 

34. The method of claim 2 1 , wherein said heat exchanger member is an 
IV bag adapted to be removably disposed between a pair of heat exchanger molds. 

35. The method of claim 34, wherein said IV bag is adapted to be shi^ed 
into a sezpentine heat transfer fluid path. 



36. A disposable fluid reservoir for supplying a heat transfer fluid to a 
circulation set of a heat transfer catheter, the circulation set including a supply line 
for siqjplying heat transfer fluid to said heat transfer catheter for fluid circulation 
purposes and a return line for returning heat transfer fluid to said fluid reservoir for 
fluid circulation purposes, flie fluid reservoir comprising: 

an intravaious CTV") bag normally used for the intravenous delivery of one 
or more fluids to the vasculature of a patient, said bag including a top and a bottom; 

an mlet line located within said bag and adapted to communicate with said 
return line for returning fluid to said bag during circulatioi^ and 

an outlet line located within said bag and.adapted to communicate with said 
30 sqiply si^plying fluid to said ca&eter during drculadoiL 
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37. The fluid reservoir of claim 36, wherein said IV bag includes an air- 
removal mechanism. 

38. A fluid reservoir for supplying a heat transfer fluid to a circulation set 
of a heat transfer catheter, the circulation set including a supply line for si4)plying 
heat transfer fluid to said heat transfer catheter for fluid cucialation purposes and a 
return line for returning heat transfer fluid to said fluid reservoir for fluid circulation 
pmposes, the fluid reservoir comprising: 

a fluid reservoir body including a top and a bottom; 
an air-removal mechanism located in the body near the top of said body; 
an inlet line including an outlet located within said body, said inlet line 
ad^^ted to communicate with said return line for retuming fluid to said body during 
circulation; 

an outlet line including an inlet located at least partially within said body, 
said outlet line adapted to communicate with said supply Une for s\q)plying fluid to 
J J said catheter during circulation; and 

wherein the outlet of flie inlet line is located closer to said air-removal 
mechanism than the inlet of said outlet line. 

39. The reservoir ofclaim 38, wherein the outlet ofsaidretum line is 
2p located adjacent to said air-removal mechanism. 

40. A method of using a fluid reservoir in a circulation set for a heat 
transfer catheter, the circulation set including a supply line for suiq)lying heat 
transfer fluid to said catheter for fluid drculadon puiposes and a letum line for 
returning heat transfer fluid to said fluid reservofa- for fluid circulation pmposes, the 
method comprising: 

using intraveuous ("IV^ bag nonnally used for the intravenous delivery of 
one or moxe fluids to the vasculature of a patient as a fluid reservoir in a circulation 
set for a heat transfer catheter, an inlet line located within said W b% 

CmmnWir-fft^ smd rriinj^ |^Tlff Tf^rr^^g fa gft^d TV hag during 

dreulation, and an outlet line located wifliin said IV bag and zdapted to 
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• commiinicate with said supply line for supplying fluid to said catheter during 
circulation; 

. circulating heat transfer fluid ftom^d catheter through said return line, into 
said inlet line, through said IV bag, out said outlet line, and flnough said sapply line 
to said catheter, 

disposing said IV bag after a single use. 

41. The m^od of clann 40, wherein smd IV bag includes an a^^ 
mechanism and the method further includes removing air ftom said circulation set 
with said air-removal mechanism. 

42. A method ofusing a fluid reservoir in a circulation set for a heat 
transfer catheter, the circulation set including a siq)ply line for s\q)plying heat 
transfer fluid to said catheter for fluid circulation purposes and a return line for 
returning heat transfer fluid to said fluid reseryon for fluid circulation purposes, the 
method comprismg: 

providing a fluid reservoir, the fluid reservoir conq)iising: 
a fluid reservoir body, 

an air-ronoval mechanism located in the body, 
an inlet line including an outlet located within said body, said inlet 
line adapted to communicate with said retum line for returning fluid to said 
body doling circulation; 

an outlet line including an mlet located at least partially within said 
body, said outlet line ad^ted to communicate with said siqjply line for 
supplying fluid to said catheter during circulation; and 

whadn the ouflet of the inlet line is located closer to said air- 
removal mechanism than the inlet of said outlet line; 
circulating heat transfer fluid from said catheter toou^ said retum line, into 
said inlet line, throu^ said fluid reservoir body, out said ouflet Ime, and through 
said supply line to said catheter, 

removing air from the drculadon set with said air-removal mechanism. 
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43. The method of claim 42, vt4ierem the outlet of said return line is 
located adjacent to said air-removal mechanism. 

44. A temperature and pressure sensor assembly of a diculation set of a 
heat transfer catheter for measuring temperature and pressure of a heat transfer fluid 
flowing throu^ a siqjply line for sq)plymg heat transfer fluid to a catheter for fluid 
circiilation purposes and a return line for returning heat transfer fluid from said 
catheter for fluid circulation purposes, the temperature and pressure sensor assembly 
comprising: 

a multi-use» non-disposable ten^eiature and pressure sensor electronics 
memb^ 

a single*use, di^osable te;nq)erature and pressure sensor block member 
removably coupled to said electronics member so tbat said block meniber may be 
discarded aft^ a single use and said electronics member may be used multiple times 
with difierent disposable block assemblies, said block member ads^ted to 
communicate with said supply line and return line. 

45. The assembly of claim 44» wherein said smgjle-use, disposable 
temperature and pressure sensor block member includes ablodc made of 
polycarbonate. 

46. The assembly ofclaim 44, herein said smgile^ise^difip^ 
temperature and pressure sensor block member includes apressure sensor hole in 
communication with said siq)ply lumoi and adf^ted to receive apressure sensor of 
said electronics member, a tenQ>ecature sensor hole in communication wifli said 
sopply lumen and adapted to receive a tenq)eF8ture sensor of said dectronics 
meolber, a pressure seosot hole in communication with said return lumen and 
adi^ted to receive a pressure sensor of said electronics member, and a temperatore 
SCTSor hole in conmiunicatiQn with said retum lumen and adapted to recdve a 
temperatore sensor of said electronics member. 

47. The assembly of claim 44, wherein said electronics member includes 
a pressure sensor ad^ted to be operatively associated with said sl^»ply hmien for 
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measuring the pressure of said heat transfer fluid entering said catheter, a 
temperature sensor adz^ted to be operatively associated with said siq)ply lumen for 
measuring the temperature of said heat transfer fluid entering said catheter, a 
piessuze sensor adapted to be opoatively associated with said return lumen ftr 
measuring the pressure of said heat transfer fluid exiting said catheter, and a 
fgmnperature sensoT adapted to be opmitively associated with said return lum^ for 
measuring the temperature of said heat transfer fluid exiting said catheter. 

48. The assembly of claim 47, further including a single-use, disposable 
temperature sensor coiq)ler adspted to be received by said tenq)eFature sensor and 
communicate with said heat transfer fluid via said temperature sensor holes, said 
coupler made of a material having a high thermal conductivity so fliat said 
temperature sensor accurately senses the tenq>erature of said heat transfer fluid 
without contacting said heat transfer fluid. 

49. The assembly of claim 47, further including a single-use, disposable 
pressure sensor membrane disposed in said pressure sensor hole and adi^ted to be 
operatively associated with said pressure sensor and communicate with said heat 
transfer fluid to sense the pressure of said heat transfer fluid without contacting it 

50. A single-use, disposable tenq>erature and pressure sensor block 
membo* of a temperature and pressure sensor assembly of a circulation set of a heat 
transfer catheter for measuring temperature and pressure of a heat transfer fluid 
flowing thrbu^^ a siq)ply line for siq^plying heat transfer fluid to a catheter for fluid 
circulation purposes and a retum line for returning heat transfer fluid fiom said 
catheter for fluid circulation purposes, the tGtzq)erature and pressure sensor block 
member comprising: 

a single-use, disposable temperature and pressure sensor block member 
ad^ted to be rraiovably coupled to a multi-use, non-disposable temperature and 
pressure sensor electronics membo- so that said block member may be discarded 
after a single use and said electronics monber may be used multiple times wi& 
different disposable block assemblies, said block member inctudmg a pressure 
sensor hole adapted to coimnunicate wi& a supply lumen and receive a pressure 
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sensor of said electronics taCTober, a temperature sensor hole adapted to 
conanuiiicate with said supply lumen and receive a temperature sensor of said 
electronics miember, a pressure sensor hole ad^ted to communicate with a return 
lumen and receive a pressure sensor of said electronics member^ and a temperature 
sensor hole adq>ted to communicate with said return lumen and receive a 
teaaq)erature sensor of said electronics member. 

5 1 . The block member of claim 50, wherein said single-use, disposable 
tempoBture and pressure sensor block member includes a block made of 
polycaibonate. 

52. The block meniber of claim 50, further mcluding a single-use, 
disposable tenq>erature sensor coiq)ler adtpted to be received by said temperature 
sensor and communicate with said heat transfer fluid via said temperature sensor 
hole, said coiq)ler made of a material having a high thennal conductivity so that said 
temperature sensor accurately senses tilie temperature of said heat transfer fluid 
without contacting said heat transfer fluid. 

53. Hie block member of claim 50, further inchiding a single-use, 
disposable pressure sensor membrane disposed in said pressure sensor hole and 
adapted to be operalively associated wifli said pressure sensor and communicate 
witii said heat transfer fluid to sense tiie pressure of said heat transfer fluid wittout 
contactingit 

54. A method of using a smgle-use, disposable temperature and pressure 
sensor block member of a temperature and pressure sensor assembly of a circulation 
set for a heat transfer catheter, flie method con^rising: 

rmovably attaching a sihgje-use, disposable temperature and pressure sensor 
block membCT of a temperature and pressure sensor assembly to a multiHise, non- 
disposable tenoperature and pressure sensor electronics member, 

coiq)ling said single-use, disposable ten:q)erature and pressure sensor blodc 
member to said heat transfer cafiieten 
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ciicuktiiig heat transfe fliiid through said blo^^ 
catheter, 

sensing teii5)erature and pressure of he^ 
blockmember, 

disposing said block member but not said electronics member after a single 
use of said heat trazisfer catheter. 

' 55. A method of using a single-use, disposable temperature and pressure 
sensor block member of a temperature and pressure sensor assembly of a diculadon 
set for a heat transfer catheter, flie method comprismg: 

removably attaching a single-use, disposable temperature and pressure sensor 
block member of a temperature and pressure sensor assembly to a multi-use, non- 
disposable temperature and pressure sensor electronics member, said block member 
including a supply lumen adapted to be coiqjled to said heat transfer catheter for 
delivery of heat transfer fluid thereto, a retum lumen adapted to be coiq>led to said 
heat transfer catheter for delivery of heal transfer fluid therefiom, a pressure sensor 
hole BdspXed to communicate with said 'siq>ply lumen and receive a sensor of said 
electronics membo:, a temperature sensor hole adapted to communicate with said 
sapply lumen and receive a temperature sensor of said electronics member, a 
pressure sensor hole adapted to communicate with said retum himen and receive a 
pressure sensor of said electronics member, and a temperature sensor hole adqrted to 
communicate with said return lumai and receive a tenq>erature sensor of said 
electronics member; 

coiq)ling the siqjply lumen and return lumen of said block member wifli said 
heat transfer catheter; 

circulating heat transfer fluid through said supply lumen of said block 
monber, heat transfer catheter, and retum lumen of said block memben 

seising temp^ature and pressure of heat transfer fluid flowing tiuouglx said 
siq}ply lumen of said block member with said temperature and pressure sensors of 
said electronics member and sensing tonperature and pressure of heat transfer fluid 
flowing throug}i said retum lumen of said blockmember wifii said temperature and 
pressure sensors of said electronics member, 
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disposing said block member but not said electronics monber after a sin^e 
use of said heat transfer cathet^. 

56. The method of claim 55, wherein said single-use, disposable 
temp erature and pressure sensor blodc member mcludes a block made of 
polycarboniate. 

57. The method of claim 55, further including a single-use, disposable 
temperature sensor coupler adq)ted to be received by said temperature sensor and 
communicate with said heat transfer fluid via said tenqieratuie sensor hole, said 
coi5)ler made of a matadal having a high themial conductivity so that said 
tempeiature sensor accurately senses the temperature of said heat transfer fluid 
without contacting said heat transfer fluid. 

58. The method of claim 55, further including a single-use, disposable 
pressure sensor membrane disposed in said pressure sensor hole and ad^ted to be 
operatively associated with said pressure sensor and communicate with said heat 
transfer fluid to sense the pressure of said heat transfer fluid without contacting it 

59. A mefliod of using a heat exchanger member in a circulation set for a 
heat transfer catheter, the circulation set including a heat exchanger ad^ted to 
transfer heat between the heat exchanger and heat transfer fluid wifliin the heat 
exchanger member for temperature control of ttie heat transfer fluid, the method 
comprising: 

providing a single-use, disposable heat exchanger memba: with said heat 
exchanger, said heat exchanger member including at least one passage adapted to 
allow heat transfer fluid to flow thoethrougjh; 

transferring heat between said heat exchanger and said heat transfer fluid in 
said heat exchanger membo:, eithw to said heat transfer fluid from said heat 
exchanger or fiom said heat transfer fluid to said heat exchanger, 

disposing said heat exdianger member, but not said heat exdumger after a 
single use of said heat transfer catheter. 
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60. The method ofclaim 59, wherein said heat exclwnger member 
ad^ted to be used with a dry heat exchanger so that an outer surfece of said heat 
exchanger member does not contact a heat transfer liquid. 

61. The method of claim 59, wherein said heat exchanger monber is an 
IV bag adapted to be removably disposed between a pair of heat exchanger molds. 

62. The method of claim 61, wherein said IV b^ is adapted to be shaped 
into a serpentine heat transfer fluid path by a pair of heat exchanger molds, and said 
st^ of providing said heat exchangCT member with said heat exchanger includes 
providing said heat exchanger member between said pair of heat exchanger molds 
and molding said IV bag so as to include a serpentine heat transfer fluid path. 

63. A method of using a heat exchanger member in a circulation set for a 
heat transfer catheter, the circulation set mcluding a heat exchanger adapted to 
transfer heat between die heat exchanger and heat transfer fluid within the heat 
exchanger member for temperature control of the heat transfer fluid, the method 
comprising: 

providing a single-use, disposable IV or intravenous bag normally used for 
the intravenous delivery of one or more fluids to the vasculature of a patient as a 
heat exchanger member with said heat exchanger, said IV bag including at least one 
passage zdaptod to allow heat transfer fluid to flow flierethrough; 

transfening heat between said heat exdianger and said heat transfer fluid in 
said IV bag, cither to said heat transfer fluid from said heat exchanger or from said 
heat transfer fluid to said heat exdianger, 

disposing said IV bag but not said heat exchanger after a single use of said 
heat transfer catheter. 

64. A heat exdianger ofa circulation set for a heat transfer catheter, 
comprising: 

a pair of heat exchanger mold members eadi including an insulalive body 
with aninnor sui&ce, a heat conductive &ce bonded to theinner surface of said 
face, and one or more heat transfer liquid p alhs located between said inner suc£ewe of 
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said insulative body and said heat conductive face, the heat conductive face 
including a mold configuration and adapted, when placed together with the opposite 
fece, to receive a disposable heat exchanger member and shape said disposable heat 
exchanger member into one or more heat transfer paths for transfening a heat 
transfer fluid therethrough. 

65. The heat exchanger of claim 64, wherein said heat conductive faces 
are adapted to isolate said heat transfer liquid fiom an outer surface of said heat 
exchanger member. 

66. The heat exchanger of claim 64, wherein said heat conductive faces 
are ad^ted to receive an IV bag and shape said IV bag into one or more heat 
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67. The heat exchanger of claim .66, wherein said heat conductive feces 
are adapted to shape said IV bag into a serpentine heat transfer fluid path. 



68. A method of identifying a heat transfer catixeter or heat transfer 
element of a heat transfer catheter, comprising: 

measuring caflieter pressure at a variety of heat transfer fluid flow rates; 
detennining a slope of a best fit line through a variety of data points 
determined by said measuring step; 

identifying the heat transfer catheter or heat transfer element by comparing 
the slope detemiined by said detennining stq) to established slopes for a variety of 
different heat transfer catheters or heat transfer elements. 

69. The method of claim 68, further mcluding controlling one or more 
operational parameters of the cafiieter or heat transfer element based on the heat 
transfer catheter or heat transfer element identified. 
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